Binding inhibition of angiogenic factors by heparan sulfate proteoglycans in aqueous humor: potential mechanism for maintenance of an avascular environment.
Aqueous humor is a clear fluid, primarily a blood filtrate, which circulates through the anterior chamber of the eye and bathes the cornea. We explored the possibility that components in the aqueous humor play a direct part in maintaining the avascular environment of the cornea. We report here that heparan sulfate proteoglycan (HSPG) was found in bovine aqueous humor and that it directly inhibits binding of basic fibroblast growth factor and vascular endothelial growth factor to cell-surface heparan sulfate. We demonstrate that this holds true for all heparin binding proteins tested but not for epidermal growth factor, which does not bind heparin. Furthermore, we show, with mathematical modeling, that the concentration of HSPG in aqueous humor (approximately 4 microg/ml), when combined with the clearance of aqueous humor from the eye due to circulation, is sufficient to block the binding of heparin binding growth factors to corneal endothelium. This mechanism suggests a physiological process to control bioavailability of angiogenic growth factors in the cornea.